Recent occupational injury data shows a rising trend, which happens to coincide with both increases in the population of foreign born in the U.S. and with changes in its composition. This study aims at exploring the presence of a statistical relationship between occupational injuries and the level of English proficiency of foreign born using cross-sectional data on the rate of injury and count of injury incidents. A cultural gap hypothesis is also examined as an alternative explanation for the rise in work injuries. While there is some support for the adverse effect of inadequate English language proficiency of foreign born, the results for the cultural gap hypothesis are more robust.
I. Introduction
The objective in this study is to investigate the link between language proficiency of foreign-born workers and the prevalence of work injuries among them. The Bureau of Labor Statistics (BLS) data shows that, since 1992, while the overall number of work injuries and fatal accidents has fallen for the population, the number of work injuries and fatal accidents among the foreign-born segment of the labor force has been rising. In fact, Numerous studies have dealt with various aspects of the rising immigrant population in the U.S., such as housing, education, and the labor market. However, studies of the effect of foreign-born English language proficiency on work injury and fatality is scarce. Henshaw of the U.S. Department of Labor believes that risk of work injury or fatal accidents is greater for immigrants, especially Hispanics, than the rest of the population (Henshaw, 2002) . Is there a statistical connection between the English language proficiency of foreign-born workers, or their culture, and work injuries? If so, what is the magnitude of such an effect? While a number of studies have dealt with occupational safety, Lanoie (1992-a) is a rare example of using ethnicity as an explanatory variable in a work injury model where he finds a positive correlation between the percentage of ethnic minorities and incidence of accidents in Canada. While OSHA suspects that lack of English proficiency is the source of the problem because of the inability of some foreign-born workers to read safety manuals and follow safety rules, there are no studies exploring the role of English proficiency in the rising occupational injuries and fatal work accidents trend among immigrants.
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Several studies however have examined other aspects of work injury or fatal accidents. For example, Adnett and Dawson (1998) use work accident data from the U.K.
to demonstrate that accidents positively correlate with business cycles, but wage premium for high accident occupations is absent, particularly during high unemployment periods. Kahn (1987) in his analysis of job tenure in non-union firms finds that workers with more tenure actually prefer more risky jobs. Kahn also explores the non-linearities between work injuries and workers' age. Controlling for experience, he finds that as workers' age injury rate falls, which he attributes to an increasing risk aversion. Viscusi (1979) discovers that more educated workers are less likely to get injured, arguing that more educated workers have access to safer jobs, avoiding industries with high accident rate, while Chelius (1974) conjectures that the negative relation is due to lower propensities (Chelius, 1974) . Viscusi also finds lower injury rates for blacks, while Smith (1974) and McLean et al. (1978) reach an opposite conclusion. Kahn (1987) shows that males are more accident prone, which he believes to be due to their aggressive behavior. Ruser (1995) uses plant level manufacturing injury rate data to deal with the effectiveness of OSHA regulations. He finds a significant positive residual in his estimates even in the presence of OSHA, arguing in favor of OSHA inspection targeting establishments with high injury rates. Ruser (1993) uses counts of injuries data in manufacturing, to show that increases in workers' compensation benefits increases non-fatal injuries and days away from work, while reducing the frequency of fatalities. He acknowledges that workers are likely to receive compensating wages for taking high risk jobs, but due to lack data he could not deal with the simultaneity problem. Lanoie (1992-a) , on the other hand, benefiting from a richer data set is able to take the endogeneity of wages into account in his analyses. Decker and Flynn (2008) link worker safety incentives to market structure in the U.S. steel industry by demonstrating that increases in competition motivate firms to increase their efforts to improve worker safety. They find that both prevalence of unions and high workers' compensation reduce work injuries, while high unemployment is associated with high work injuries.
In this paper, I attempt to explore the effect of foreign-born workers and their English language proficiency on occupational injuries using cross-sectional data from the U.S. I do so first by briefly looking at the changes in the composition of immigrants into the U.S. over time and the state of English proficiency of the foreign born. I next present the state level data set and the econometric models for the rate of injury and the count of the number of injury incidents. Then, I present the results from the least squares and Poisson regressions measuring the impact of English proficiency and cultural differences on the incident of work injury. At the end, a summary of the findings and conclusions are presented.
II. A Glance at the Foreign Born and English Proficiency
Some attribute the declining language proficiency of the labor force to the changing pattern of migration to the U.S., which has historically been influenced by the expansion of the agricultural sector, world wars, the Great Depression, and legislative mandates. In fact, when the flow of immigrants to the U.S. has fluctuated, the composition of immigrants has also changed. Perhaps the strongest determinant of the composition has been legislative changes. Enactment of restrictive immigration laws in the 1920s created a national-origin quota system, which limited the number of immigrants. These laws also favored immigrants from the Western Hemisphere and 
III. Econometric Model
Two empirical approaches are applied to the alternative measures of work injury incidence. Since the rate of injury series is a conditional probability limited between zero and one, it follows a logistic distribution. Therefore, a logistic regression is employed where s P is the proportion of the labor force in state s that has suffered from work injury. Then, the logistic transformation of s P is determined by: The primary hypothesis to be tested is whether the level of English proficiency The vector of control variables, Χ , includes the average workers' characteristics and market conditions in the state in percentage form such as gender, education, race, marital status, obesity, union membership, unemployment rate, wage rate, as well as variables such as workers' compensation and industry risk. Age is introduced in both level and squared form to capture nonlinearities in the relationship. One expects increasing risk aversion as workers get older. On the other hand, younger workers are more physically able to avoid accidents than older workers. Lanoie (1992-a) and Dillingham (1982) findings on the effect of age support the latter argument. 6 The incidence of work accident is expected to drop with more schooling either because of the educated workers' access to safer jobs, or their lower accident propensities. Increases in the percentage of minorities such as blacks or Hispanics as well as percentage of males, controlling for high-risk occupations, increases the incidence of accidents if these workers happen to be risk-takers. Thus, the expected sign for the coefficient of these variables is positive. The expected sign for the coefficient of the unemployment rate is also positive because in states with a high unemployment rate, workers are more likely to accept risky work environments. Since in the states with stronger union presence, workers' safety regulations are more likely to be reinforced and union workers are more aware of accident prevention measures, injury incidence is likely to drop. Therefore, the sign of percentage of workers in the labor unions is negative. Overweight workers tend to be less agile and prone to have work accidents. Therefore, the coefficient of obesity is expected to be positive. Finally, more generous workers' compensation reduces workers' incentive to take accident preventive measures, causing incidents of injuries to rise, which is consistent with Ruser's findings (Ruser, 1993) . On the other hand, high workers' compensation motivates employers to undertake accident preventive measures, reducing the chances of work injuries.
For the number of the injury incidence, the count data model is used for estimation of the parameters of the injury function where the probability of y number of 
where s ε has a gamma distribution with mean of unity and variance of α 2 .
Next, the Poisson model is modified by removing the assumption of no unobserved heterogeneity across individual states. This modification essentially corrects for misspecification in the mean function by allowing unobserved heterogeneity in the conditional mean function in the form of normally distributed error term, i.e., exp( , , )
This creates a normal heterogeneity model, where i ε reflects a random effect that is different for each worker.
Then, the possibility of underreporting work accidents is considered. Ruser (1985) and Lanoie (1992-a) have argued that work accidents might be underreported due to institutional factors. The work injuries data used here are also likely to be underreported, especially when illegal foreign-born workers are involved. This could be because both the employer and the foreign-born workers lack incentive to report work injuries due to concern about the immigration laws. A model for underreporting of count data is considered here based on replication of underreporting models developed by Winkelmann and Zimmermann (1994) and Winkelmann (1997) where the observed count of work injuries i y is dependent upon whether the count indicator i c is equal to one or zero, meaning that the underlying probability that c is 1 motivates a probability distribution of i y . If the probability of a work injury that has actually occurred being reported is dependent upon the foreign-born workers covariate, i Z , then:
where i µ is an error term. Accordingly, the mean of the underlying observed work injuries is determined by the probability of work injury being observed (reported), i P , or:
Therefore, applying this argument to the state level data here, the mean of work injury depends upon the probability that an injured worker is a foreign born and the Poisson model is modified to one with exogenous underreporting as:
Before reporting the results, a battery of other tests are run to determine specification of models. Wage rate is a suspect to be endogenous because workers are expected to receive compensating wages for taking high risk jobs, which can potentially create a bias in the estimated parameters. Lanoie (1992-b) and Black and Kniesner (2003) , faced with the same problem, use simultaneous models in their analysis. Ruser (1993) , on the other hand, uses a single equation in his study of occupational injuries because he does not find any instrumental variable which is correlated with the wage rate, but not with the incident of work injury. For the same reason, I proceed with estimation of single equation models for both the logit and the Poisson models.
IV. Results
Because of the continuity of the logit transformation of the rate of injury, the least squares method is used for estimation of the parameter of the logit model. Table 2 presents the results for various specifications of the model. It is notable that the estimated coefficients of the weighted least squares regression here do not measure the marginal effects, or the change in the probability of work injury. They rather reflect the effect of a change in an independent variable on ( ) (1 )
. Also note that since relation between s P and its logit transformation is inverse, for convenience of interpretation of the results, the reported sign of the estimated parameters are reversed in Table 2 . The adjusted R 2 indicates that at least seventy five percent of the variations in injury rates across states are explained by the explanatory variables in the reported models. The first two models include only one of the measures of English proficiency. In model 3, language proficiency measures are replaced with foreign-born workers. Then, the last two models include both an English proficiency variable and foreign-born workers. The coefficients of most of the control variables are statistically significant with correct signs. But, the focus of this study is on the English proficiency of the labor. Estimated parameters of
English proficiency in models 1 and 2 are in support of the hypothesis that inadequate language proficiency of foreign-born workers increases the likelihood of work injury.
Model 3 shows that increases in the percentage of foreign-born population raise the rate of work injury in the states, be it because of English language incompetence or a cultural gap. Including foreign-born workers and one of the measures of English proficiency in models 4, and 5, reduces both the size of the coefficient of English proficiency and its statistical significance. In model 5, even the sign of English proficiency coefficient is reverse, though it is not statistically significant. Table 3 reports the initial weighted maximum likelihood estimates of the parameters of the Poisson models. Specifications of the alternative models correspond with the estimates of the logit models in Table 2 . In the first two models where the percentage of foreign-born workers is absent, the expected adverse effect of the lack of English proficiency is observed. Parameter estimates in model 3 show that the number of injuries rises in states where the percentage of foreign-born workers is high, signifying the language proficiency issue or the cultural gap. In the next two models, foreign-born workers effect is sustained, while the impact of language proficiency is reversed. Clearly the results for foreign-born workers are more robust than the language proficiency variables' results. In other words, it appears that foreign-born workers variable explains the adverse effect of changes in the composition of immigrants on work injury better than the language proficiency of foreign born. In fact, when a similar issue is addressed regarding productivity of foreign-born teaching assistants, Marvasti (2007) does not find any evidence of an adverse effect of poor communication skills of foreign-born teaching assistants on the students' grades, while the presence of foreign born, apparently due to cultural gap, lowers students' grades.
Parameter estimates of the modified weighted Poisson models are reported in Table 4 . 7 The first group of models are based on normal heterogeneity. The coefficients of both measures of English proficiency and foreign born are smaller than the estimates from more simple weighted Poisson models in Table 3 . Parameter estimates of other explanatory variables are mostly stable. The last two models are based on exogenous underreporting with the foreign-born workers as the underreporting factor. The estimated coefficients for the measures of English proficiency show that taking underreporting into account has reduced the size of the coefficient for English proficiency of the foreign-born working age population, but has increased the coefficient for English proficiency of the employed population.
Of course, the coefficients here are not the marginal effects. Marginal effects of the three variables of interest in this study from selected logit and Poisson estimates are presented in Table 5 . The reported marginal effects are based on the sample mean of the population. Note that although the value of the coefficient influences the calculation of the marginal effect, the sign and the magnitude of the marginal effect need not bear any relationship to the coefficient (Greene, 2003) . In the logit model, a one percent increase Finally, the possibility of underreporting of work injury incidents is considered, using foreign-born workers as the underreporting factor.
Parameter estimates from the logistic and basic Poisson models, in the absence of foreign-born workers in the equation, confirm the adverse effect of inadequate English proficiency of foreign born on the incidence of work injury. However, when foreign-born wokers is added to the model as an explanatory variable, the effect of English proficiency either disappears or is reversed. The results for the foreign-born workers factor itself are more robust suggesting that perhaps cultural factors play a more important role in the incident of work injury than language proficiency. However, the marginal effects from the Poisson models show a stronger effect from changes in proportion of foreign born than from changes in language proficiency of the work force. The rising proportion of
Hispanics in the population is generally suspected to have contributed to the rising work injuries. Correcting for the high risk industries, the results from the logistic models do not lend much support for this hypothesis. Estimates from the Poisson models, on the other hand, indicate that the increase in the percentage of Hispanics in the population is a factor in the rising incident of work injury. Though, when foreign-born workers variable is added to the model, the effect of Hispanic is reversed. It appears that foreign born masks the effect of both language proficiency and Hispanics.
While examination of rate of occupational injury has found some evidence supporting the argument that the characteristics of the new cohort of immigrants, be it English proficiency or cultural gap, play a role in rising incident of work injury, the high degree of aggregation in the data is likely to have prevented exposing a more clear relationship between the incident of work injury and English proficiency. Industry level analysis of work injury incidence may generate more robust results. Nevertheless, this study provides some evidence in support of English language programs targeting the foreign-born segment of the work force in order to reduce work injuries, which are costly in terms of loss of workers' productivity and increases in health care costs.
1. English proficiency is used in a study by Chowdhury and Peduce (2007) , which deals with ethnic enclaves and labor market. The authors find a negative effect of ethnic concentration on earning in CA, but the effect of English proficiency on immigrants' income varies by type of ethnicity. Presence of a large foreign-born population may have reduced the negative effect of English proficiency because of the larger number of foreign-born businesses in California. When English proficiency of the foreign born improves, they are likely to move out of ethnic enclaves. Edin (2003) , on the other hand, finds a positive, 'warm support,' effect of ethnic enclaves and wages in Sweden.
2. States that have decided not to participate in the survey include Colorado, Idaho, Mississippi, New Hampshire, North Dakota, Ohio, Pennsylvania, and South Dakota. For more information on the history of BLS safety and health statistics programs, including the Survey of Occupational Injuries and Illnesses, visit www.bls.gov/iif/oshhist.htm.
3. While the CB data on language proficiency and the BLS injury data overlap for a few years, because of lack of fluctuations in the series from year to year the empirical analysis here is limited to the 2006 data.
4. The selected high risk industries include non-metallic mineral mining and quarrying, taxi and limousine service, metal ore mining, truck transportation, non-specified type of mining, sawmills and wood preservation, non-specified food industries, leather tanning and products except footwear, sewage treatment facilities, and automobile dealers.
5. Percentage of wages was considered as an alternative to the maximum weekly workers' compensation by the state. Since the rate is rather constant across states--typically 66.67% of the gross earning or 80% of the after tax earning--the maximum compensation was selected instead.
6. Because of lack of data, the effect of age could not be controlled by experience here.
7. Convergence of the modified Poisson models in LIMDEP occurs only when the Newton algorithm is used. 
